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Global confinement of NBI heated plasmas in LHD has 
indicated confinement enhancement from the present 
medium sized helical devices. A study on energy 
confinement time has suggested that enhancement of 
confinement in LHD can be attributed to significant 
formation of edge pedestal and confinement characteristics 
is gyro-Bohm. A I-D local heat transport analysis also has 
been progressing to clarify confinement characteristics 
complementarily to global confinement analysis. The 
dimensionless parameters p* (gyro-radius normalized by a 
minor radius), ~, v*(collisionality) are attracting interest as 
key parameters to determine transport process. In 
particular, p* is most important since it correlates with the 
scale length of instabilities causing anomalous transport and 
the value changes on large scale when reactor plasmas are 
considered. In contrast to p*, it seems that ~ and v* do 
not significant effect on confinement and the reactor grade 
values have been already achieved. Here it should be 
noted that v* dependence can be important through 
neoclassical transport in the collisionless regime in helical 
plasmas when anomalous transport is suppressed 
sufficiently. 
Since p* cannot be scanned in a wide range in a single 
device, comparison of experiments in two devices with 
different size is effective. Figure 1 shows the radial 
profiles of p* and v* in CHS (a - 0.2m) and LHD (a -
0.6m). Here two discharges with similar v* are chosen. 
Collisionality is almost same up to p = 0.8. A gyro-radius 
of CHS is larger than that of LHD by a factor of 2 up to P = 
0.8. Since the high edge temperature is distinguished in 
LHD from CHS, trends of collisionality and gyro-radius 
changed in the peripheral region. Since the temperature 
drops towards to zero in CHS, the collisionality increases 
rapidly and gyro-radius decreases. Both in LHD change 
much more gradually. The physical picture of gyro-Bohm 
type transport predicts that the heat transport is improved in 
LHD due to smaller p* and this trend is reversed in the 
edge. 
Heat conduction coefficients have been derived from 
profile measurements. Figure 2 shows the electron heat 
conduction coefficients of CHS and LHD. In the core 
region, LHD is better than CHS by a factor of 3 - 4. For 
ions, both are comparable. When normalization of Bohm 
factor (Doc TIB) is considered, both heat conduction should 
be the same level. Experimental observation does not 
contradict the gyro-Bohm picture. However, the heat 
conduction. is much enhanced in the edge region in CHS 
while LHD has a almost flat profile. This behavior is 
inconsistent with a simple gyro-Bohm picture. The global 
energy confinement study suggests the core confinement is 
gyro-Bohm like and confinement enhancement is attributed 
to formation of edge pedestal. The observation of local 
transport agrees quite well with this understanding. 
Regarding to comparison with neoclassical theory, 
deterioration factor is suppressed up to around 3 in LHD 
although it has the order of 10 - 102 in CHS. However, 
anomalous transport is still dominant in NBI heated plasmas 
in LHD although collisionality enters the collisionless 
regime where helical ripple transport plays an essential role. 
In contrast to electrons, ion transport is close to neoclassical. 
More precise argument waits for information of radial 
electric field which has significant effect on ion transport. 
The values of both heat conduction coefficients for ions and 
electrons are close to each other in LHD. This fact also 
suggests that predominant instability is electrostatic, which 
is consistent with gyro-Bohm type transport. 
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Fig.l Collisionality v* (fat lines) and normalized gyro radii 
p* (thin lines) profiles for CHS (dotted lines) and 
LHD (solid lines) discharges. 
--LHD,exp 
--LHO,NC 
------ CHS. exp 
--- --- CHS, NC 
---..:. ... -- .-- .-- ...... -











Fig.2 Electron heat conduction coefficients for CHS 
(dotted lines) and LHD (solid lines) discharges. Thin 
lines are prediction from neoclassical transport. 
Caps above and beneath LHD experimental data are 
error bars. 
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